The periodontally compromised anterior maxilla, with its thin buccal plate, is a challenging site for restoration. The adequate volume of bone is one of the critical factors for successful osseointegration and long-term retention of endosseous dental implants.\[[@ref1][@ref2]\] In such situations, osseous ridge augmentation procedures often are necessary for predictable implant therapy.\[[@ref2]\] Autogenous bone remains the "gold standard" technique for grafting. To create the necessary osteotomy, clinicians have used variable surgical burs or saws; they cut bone very effectively, but can cause soft tissue lacerations or burns during osteotomy if the surgeon does not pay close attention. In addition, the noise and macrovibrations can cause fear and stress in patients when surgery is performed with local anesthesia.\[[@ref3]\]

To overcome this, a novel surgical approach using piezoelectric device has been introduced in the field of periodontology and oral implantology. The purpose of this study is to describe the efficacy and safety of piezoelectric surgery during intraoral harvesting of bone blocks.

Case Report {#sec1-1}
===========

A 19-year-old female sought treatment at our department complaining of a missing right maxillary incisor. Clinical and radiological (panoramic and periapical) examinations revealed that the alveolar ridge height was normal. Ridge mapping showed only 2 mm of bucco-lingual bone (Seibert class I defect) \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. Adequate zone of keratinized gingiva was present. Bucco-lingual atrophy of the edentulous alveolar ridge made it impossible to place an implant in this area. It was decided to augment the alveolar crest horizontally. The mandibular symphysis area was selected as the donor site for augmentation.

![Preoperative buccal view](JPBS-4-165-g001){#F1}

![Preoperative occlusal view](JPBS-4-165-g002){#F2}

Under local anesthesia, access to surgical site was obtained by crestal incision and by mesial and distal vertical releasing incision on facial side \[[Figure 3](#F3){ref-type="fig"}\]. A full thickness flap was raised to expose the defect \[[Figure 4](#F4){ref-type="fig"}\]. Subsequently, a monocortical autogenous bone graft was obtained from the symphysis area of the mandible by using piezosurgery unit \[Figures [5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}\]. Before placing the autogenous graft onto the missing tooth area, the recipient site was perforated to induce vascularity. Then, block bone graft was placed in the recipient site and screwed with a 9-mm titanium miniplate screw \[[Figure 7](#F7){ref-type="fig"}\], and small gaps in the edge of the autogenous bone graft was also filled \[[9/26/2012](#F8){ref-type="fig"}\]. A tension-free suturing was done for primary closure of the elevated flap. Donor and recipient site were sutured using horizontal mattress suture with simple loop for proper closure of flap \[Figures [9](#F9){ref-type="fig"} and [10](#F10){ref-type="fig"}\]. Medications prescribed for postoperative use by the patients included amoxicillin 500 mg and paracetamol 650 mg thrice a day for 5 days. Chlorhexidine mouthwash of 0.2% was prescribed for use after surgery.

![Crestal incision with mesial and distal vertical releasing incision](JPBS-4-165-g003){#F3}
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![Harvesting of block bone graft by piezosurgery. We can see blood-free zone and good visibility](JPBS-4-165-g005){#F5}

![After harvesting of block bone graft](JPBS-4-165-g006){#F6}

![Placement of graft to recipient site with miniplating screw](JPBS-4-165-g007){#F7}
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The patient was reviewed after a week. There was no postoperative swelling, less patient discomfort, and uneventful healing \[Figures [11](#F11){ref-type="fig"} and [12](#F12){ref-type="fig"}\]. Six months postoperatively, bone mapping revealed that the patient gained bucco-lingual width of about 5 mm which was sufficient for implant placement.

![1-week postoperative occlusal view](JPBS-4-165-g011){#F11}

![1-week postoperative buccal view](JPBS-4-165-g012){#F12}

Discussion {#sec1-2}
==========

Compared with traditional rotary instrumentation, piezosurgery requires much less hand pressure. This results in enhanced operator sensitivity and control, indicating that the clinician can develop a better feel and precision for the cutting action because of microvibration of cutting tip. The cutting action is less invasive, producing less collateral tissue damage, which results in better healing.\[[@ref4][@ref5]\] The piezosurgery system can split a very narrow ridge with minimal loss or perforation of bone.\[[@ref3]\] Owing to its cavitation effect on physiological solutions (e.g. blood), piezosurgery creates a virtually bloodless surgical site that makes visibility in the working area much clearer than with conventional bone cutting instruments. Unlike conventional burs and micro saws, piezosurgery inserts do not become hot, which again reduces the risk of postoperative necrosis.\[[@ref6]\] In addition, surgical access is easier in the deep oral cavity in comparison to surgical burs which use a straight handpiece. The piezosurgery device makes a precise and tactile-controlled osteotomy.

The ultrasounds of the piezosurgery unit have been developed specifically for cutting bone tissue and have the advantage of not working once they touch soft tissue (and therefore not causing any nerve damage). It can be used in sinus lift procedure to prevent Schneiderian membrane perforation.\[[@ref7]\] High-frequency oscillations between 24,000 and 29,500 Hz, modulated with a low frequency between 10 and 60 Hz, enable efficient and controlled use and improve the healing of the tissue.

Piezoelectric surgery uses a specifically engineered surgical instrument characterized by a surgical power that is three times higher than that of normal ultrasonic instruments. This transfers a significantly higher working level ultrasound, and osteotomy can be performed even when the bone is highly mineralized. This allows the cut to be made quickly, and for this reason, excessive increases in bone temperature are impeded. Furthermore, the physiologic solution can easily cool down the bone.\[[@ref7]\]

Conclusion {#sec1-3}
==========

Piezoelectric surgery is an innovative device for general practitioners and experienced oral surgeons for implantology, periosurgery, endodontic surgery, and oral surgery. Compared to other osteotomy instruments, the advantages of ultrasonic surgical instruments are: 1) micrometric bone cut, 2) selective cut, and 3) clear surgical field. Its microvibrations cut hard tissue with precision and accuracy. Its microvibration cuts hard tissues with precision and reduces undesired bone cutting. Insignificant noise and vibrations compared to the ones by rotary bur or saw provide better comfort to patients.
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